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Factors and measures of business process 









Business process modelling has gained widespread acceptance as a valuable design and management technique for a variety 
of purposes. While there has been much research on process modelling techniques and corresponding tools, there has been little 
empirical research into the success factors of effective process modelling, and the post hoc evaluation of process modelling 
success. This paper reports on the first attempt to identify process modelling success factors and measures, as empirically 
evidenced in case studies of nine process modelling projects in three leading Australian  organizations. 
 

























































Flowcharting  and  process mapping  have  been  around  since  F.W. Taylor  and  the  dawn  of  Taylorism.  Today more 
commonly referred to as process ‘modelling’, this approach is claimed to be more disciplined, standardized, consistent, 


































al.,  2000, Rosemann,  2000).  Information  systems  (IS)  success  factor  studies,  especially  those  reporting  on  large‐scale 
multimillion  dollar  implementa‐  tions  such  as  Enterprise  Systems  projects,  explicitly  and  implicitly  suggest  the 
importance of process modelling and its contribution to the success of these projects (Clemons et al.,  1995; Bancroft,  1998; 
Wreden,   1998; Parr et al., 1999; Forsberg et al., 2000). Kesari et al.        (2003) specifically state the advantages of process 
modelling in IS projects and classify process modelling benefits into three main categories. These include Documentation 
benefits  (a common  language with clients, a means  for basic communication and having a  flexible  template); Design 
benefits (understanding the current business processes, generation of new possibilities and a means   of planning for the 


















Deriving the a priori model 
Success  factors within  the context of  this  research can be defined as those key elements that will ensure the process 
modelling project to proceed effectively and complete successfully (following Mcnurlin & Sprague, 1989, p. 97). Owing 
to  the  lack of  theoretical and empirical evidence of process modelling success  factors, a  review of  related  literature 
sought to identify analogous factors of success. Domains explored included (1) business process model‐ ling; (2) software 











Table  1              Cross-reference literature review of candidate process modelling success factors (from Sedera et al., 2001) 
 
Study  Area/domain  Model‐specific  factors  Context‐specific   factors 
 
 
Methodology  Tool  Language    Modeller’s  Team or‐  Project man‐  User parti‐  Top manage‐  User  Project cham‐  Communi‐ 
  expertise ientation agement cipation ment support training pionship cation
Bingi et  al. (1999) ES X* X* X*  X X 
Sumner (1998) ES X* X X
Holland et  al. (1999) ES X* X X X X X
Stefanou (1999) ES X X X* X X
Raymond et al. (1995) BPR X* X*
Grover et al. (1995) BPR X* X X*
Clemons (1995) BPR X* X* X*  X* X*
Evans (1994) BPR X* X
Larsen & Myers (1998) BPR X X X
Murphy & Staples (1998) BPR X* X* X X X
Davenport (1993) BPR X
Kettinger & Teng (1997) BPR X
Carr & Johanson (1995) BPR X
Hammer & Champy (1993) BPR X X X X
Amoroso (1998) BPR 
Smyth (1999) CASE X*
Burkhard (1990) CASE X X X X X X
McClure (1979) Software engineering X X X X
Brash (1999) Enterprise modelling X
Rosemann (1998) Process modelling – X* X* X*  X* X
quality 
Moody & Shanks (1997) Data modelling – X*  X X
quality 
Moody (1996) Data modelling X X X
Lindland et  al. (1994) Conceptual model- X X X X* X
ling – quality 
Green & Rosemann (2000) Process modelling – X
ontological evaluation
Batini et  al. (1985) Conceptual model- X*
ling – (diagramming)
Krogstie et al (1995a, b) Requirements engi- 
neering – quality 
Delone & Mc Lean (1992) IS X
Bailey & Pearson (1983) IS X
Ginzberg (1981) IS X
Ives & Olson (1984) IS X
Lucas (1981) IS X
Lucas et al. (1998) IS X
Raymond (1995) IS X
Fisher (2000) IS X
Davis (1989) IS X
Warne & Hart (1996) IS X*
Inchusta et al. (1998) IS X* X X X
Srivihok (1999) IS – EIS X X* X
Rainer & Watson (1995) IS – EIS X X
Chuang & Shaw (2000) ES and IS X X* X*  X
‘X’ ¼ studies where the identified factors were identified as being particularly important for success. 








Success  is  a  complex,  multi‐dimensional  phenomenon.  Hence,  having  a  correct  and  complete  set of  measurement 
dimensions is important (Garrity & Sanders, 1998, p 31; Kanellis et al., 1999). Gable (1996) suggests  that  the employment 
of only one or a subset of the dimensions of success as a surrogate for overall success may be one of the  reasons  for mixed 










Table 2 Defining the a priori constructs – independent variables: success factors 
 
 
Modelling methodology: A detailed set of instructions that describes and guides the process of modelling. 
Modelling language: The grammar or the ‘‘syntactic rules’’ of the selected process modelling technique. 
Modelling tool: The software that facilitates the design, maintenance and distribution of process models. 
Modellers’  expertise: The experiences of the process modellers in terms of conceptual modelling in general and process 
modelling in particular. 
Modelling team structure: The ‘infrastructure’ that should exist in a successful process modelling team, such as an appropriate 
mix of internal and external members, representatives from all modelled business units, team leadership and vision. 
Project management: The management of the process modelling project including defining the project scope, aims, milestones 
and plans. 
User participation: The degree of input from the process model users to the design, approval and maintenance of the process 
models. User  competence: The amount of knowledge the model users have about the modelled domain and the modelling   
procedures. 
Top management support: The level of commitment by senior management in the organization to the process modelling project, 
in terms of their own involvement and the willingness to allocate valuable organizational resources. 
Leadership (a.k.a. project championship): The existence of a high level sponsor who has the power to steer the project, by setting 
goals and legitimate changes. 
Communication: The exchange of information (feedback and re- views) amongst the project team members and the analysis of 


























Table 3 Defining the a priori constructs – the dependent variables: success measures 
 
 
Modeller satisfaction: The extent to which the modellers (those who design the process models) believe process 
modelling fulfills the objectives that underlay the modelling  project. 
Process model quality: The extent to which all desirable properties of a model are fulfilled to satisfy the needs of 
the model users in an effective and efficient way. 
Model use: The extent to which the process models are applied and utilized. 
User satisfaction: The extent to which the model users believe process modelling fulfills the objectives that 
underlay the modelling project. 
Process impact: The effects of process modelling on the process’ performance. Here, the ‘process’ refers to the 






Figure 1   A priori  model. 
 
 






only  to  augment  and  corroborate  interview  data,  which  was  the  main  input  to  data  analysis.  Whenever  possible, 
interviews were conducted with multiple stakeholders in the process modelling project(s), namely the modellers and the 
project sponsors. The interviews were semi‐structured, each completed within 60–90 min. All interviews followed the 
same structure and  format  (as prespecified by  the case protocol), commencing with an open discussion on perceived 
success/failure factors and measures of process modelling success in relation to the selected project. Subsequently, the 





















































the  government  in managing  the  State’s  finances,  including  the  preparation  and  oversight  of  the  budget  to meet 







initiatives.  Four  process modelling  projects were  analyzed  over  a  period  of  2  months  (June–August  2003).  Six  key 
respondents were interviewed at 11 meetings, and a range of project‐related documents were analyzed in detail. 
 







information compiled during a study’; Miles & Huberman,  1984, p  55,  57);  these  codes were  refined,  as  the  analysis 
evolved. A tree‐like node structure was initially created within NVivo to depict the success factors and success measures 
of the a priori model. The coding of the interview data was then conducted in three phases: 













priori  model, while F12–F16 are new independent variables  identified through the case studies. S1–S5 are the  starting 
five success measures of  the  a  priori model, while S6–S9  are new success measures identified through the case studies. 
In addition to analysing the general citations  for each construct, we also (a) conducted redundancy checks with ‘matrix 
intersection and difference’ searches using NVivo, and (b) analysed each construct against  its  general citations and those 
instances in which it  was specifically stated as being important for a  successful  process modelling initiative (hereafter 
referred to  as  specific citations). Matrix intersection search is a type of Boolean search made available through NVivo. It 
takes one feature from each collection at a time, and finds passages in the documents or nodes, which contain both. Matrix 
difference search, another  type of NVivo Boolean  search,  takes one  feature  from each collection at a  time,  and  finds 

















Respecifying the independent variables: the success factors 
Top Management Support (F1) was consistently cited across interviewees (modellers and project sponsors), across projects 
and  across  case  sites.. However, overlap was perceived  across  the  case  sites with other  a  priori  constructs  such  as 
Leadership.  Close analysis of the interview data suggested that aspects of management support, such as funding and 
management participation, played a substantial role in successful modelling projects. Thus, Top Management Support 
















such  as  Scope  and  Objective  defini‐  tions, Quality Management,  Knowledge  Management, Time Management  and 
Communication  Management.  However,  there  was  substantial  overlap  between  Project  Management  and  other 
constructs of the a priori model (such as Team Structure, and Communication). Following detailed analysis of  this overlap,  
and    considering  those citations  that specifically stated  the  importance  of Project Management  (a  total of 20 specific 
citations  of  its  importance), Project Management remained in the model. While  the Team Structure  (F4) construct  was 
mentioned within the interview data, there were only a few citations that specifically stated its importance (a total of only 
two citations across all case  sites, and  these  two  citations  also overlapped with  the project  management  citations). 
Furthermore,  this  construct  substantially  overlapped  with  other  constructs  such  as  Project  Management  and 
Communication. Given weak evidence of its  existence, Team Structure was removed from the model.  Similar  to Team 
Structure, User Competence (F5) had  few  general citations (19 in total) and specific statements (six  in total) that described 
its low relevance as a success factor    for process modelling, thus, was removed from the model. 
 












its  importance as a  success  factor. However,  the data  suggested  that  respondents were  referring  to Participation  in 
general and more specifically to the participation of the Process stakeholders. Process stake‐ holders have a role in the 
processes being modelled, and may or may not be model users, and hence this construct was re‐defined as Stakeholder 






While  the  importance  of Communication  (F8) was  specifically mentioned  several  times  (45  general  citations  and  16 



























F1  F2  F3  F4  F5  F6  F7  F8  F9  FI0  F11  F12  F13  F14  F15  F16 
Top  mgmt  Leadership  Project  Team  User competence   Modeller  User  participation    Communi‐  Modelling  Modelling Modelling Complexity Importance   Culture   Information  Need 
Support  mgmt  structure  expertise  cation  language  method  tool  resources 
 
 
P1: Work request automation project: Technical Services Group (TSG) 
6 2 2 4 3 2 6 2 2 5 3 4 3
P2: Freight booking system project: Infrastructure Services Group (ISG) 
6 2 2 2 2 4 6 1 0 2 4 2 3 
P3: Train control transition project: across Queensland Rail 
3 2 3 2 3 3 2 2 1 1 2 
3 8 2 4 1 7 7 6 0 3 5 
P4: Rail Supply Chain Optimization (SCOR) Project: supply division 
2 0 4 1 1 2 2 3 2 1 2 1 
4 3 1 0 1 2 1 1 2 0 1 1
24 17 14 13 11 20 24 15 7 12 17 7 0 4 0 3 
P5: Knowledge–economy Project 
7 4 7 1 - 1 2 5 5 1 6 2 2 3 1
2 2 12 2 2 3 3 2 2 6 5 2 3 2 —
1 3 5 3 1 5 9 2 4 3 2 3 3 1 —
4 2 17 7 1 2 6 4 3 4 5 5 — 1 —
14 11 41 13 4 11 20 13 14 14 18 12 8 7 1 0 
P6: IP Telephony Assurance Project 
4 2 7 0 2 2 2 3 2 4 4 2 1 2 9 
P7: Interim Mini-Stats Ordering Project 
7 4 11 1 1 7 2 5 2 2 2 2 2 2 12 
P8: Pay phone Faults Detection Project 
3 2 4 0 0 7 7 4 2 3 6 5 2 1 8 
P9: Supplementary Worker Project 
2 4 7 2 1 7 2 5 0 0 1 0 0 0 6
16 12 29 3 4 23 13 17 6 9 13 9 5 5 35 0 




















































         
Irternal modelers 0 0 0 1 0          
Internal modeler 0 2 4 0 1          
Project sponsors 0 0 3 0 0          
Irternal modelers 1 1 2 0 1          
Project sponsor 0 0 3 0 4    
OVERALL SITE analysis 
QUEENSLAND  TREASURY 




















Achieved objective 3 
Externalmodeller 2 0 5 4 1 2 1 0 Achieved objective 2 
Internal modeller 3 1 3 4 3 1 5 4 Achieved objective 1 
Project sponsor 1 3 2 1   5 0 6 Achieved objectives 3
OVERALL SITE analysis 
TELSTRA QUEENSLAND 























met purpose 1 
Internal modeller 1 1 2 0 5     3 2 2 met purpose 1 
Internal modeller 1 0 0 1 1     1 0 0  
Internal modeller 1 0 0 0 2     0 2 0  
OVERALL SITE analysis 2 4 2 11 0 5 6 3 2 







A new issue (or factor) ‘Getting Information’ was raised  in data gathered within  the  second  and  third  case  sites. We 
identified this as a success factor because of the relatively high number of citations (a total of 34 general citations and 14 





Information Resources emphasized  the  state of  information available, while Participation em‐ phasized  the process of 
gathering information. Thus, both constructs remained in the re‐specified  model. 
 
All  three  initial  modelling‐specific  constructs,  the  Modelling  Tool  (F11),  the Modelling  Technique  (a.k.a.  Model‐  ling 






constructs were  identified  from  the  first  case  site:  Need  (F16)  and Culture (F14). The Need construct captured  ‘how 
impor‐ tant the overall initiative is’ (in other  words,  what motivated the process modelling project),  and  Culture was 
‘the organizational readiness  to accept  and  partici‐ pate  in a modelling  initiative’. The Need  construct  was  later re‐
defined with some reference to past literature (e.g., Seddon, 1997), to Importance (F13), which was defined as the criticality 
of  the  process  modelling  project  to  the  organization.  This  new  Importance  construct  was  further  justified  in  the 
succeeding case studies and was included in the modified model. However, no strong evidence was collected  from any 






the succeeding case studies and was  later re‐specified and re‐ defined as  ‘the many different features of  the processes 
modelled’  (such as  the number of  inputs, outputs, variants,  involved  stakeholders of a process, etc.), captur‐  ing  the 
complexity of the processes being modelled. Based on this analysis, both Complexity and Importance (previously known 


















Both Model Quality  (S2)  and User  Satisfaction  (S4)  constructs were  supported by  the  case  studies,  always  scoring  a 
relatively higher number of general citations and specific citations (Model Quality 7, User  Satisfaction 
13) discussing its importance. Thus, both Model Quality and User Satisfaction were integrated as success measures in the 
modified model. Model Use  (S3)  received  the highest number of  general  citations  (30  in  total). However, very  few 
respondents supported its relevance as a success measure and they commonly agreed on the difficulty in effectively 





Earlier  case  study  analysis  raised  concerns  about  the  ‘Use’  construct  (i.e.,  in  terms of difficulty of measurement  and 
irrelevance to the context of process modelling). Similar concerns are raised in the IS success literature. Seddon propose 
usefulness in place of use (Seddon, 1997). Thus, Usefulness (S6) was integrated into the modified a priori model for the latter 
case  studies  (after  the Queens‐  land Rail project analysis was  completed). While  there were a  substantial number of 














to which  the modelling activities  fulfilled  their  initial objectives and met  intended goals was  raised as an  important 
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